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Additional Example of Extensibility

Consistent family of headers:
- Images will always by decodable (immortal)
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Extensibility Example

- Extension to a future video system with higher spatial resolution
and frame rate.

- FVS

——*

(high spatiaV/

spatio-
filter

other

subbands

digital

temporal rate;

HOTV

MUX

Progresslve scan/square pixels allow simple spatio-temporal filter to
decompose FVS signal into HDTV and the remaining
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Extensibiltiy Example

Etx:‘?ﬂon of compression algorithm for storage/processing in
o

Requltements
- perfect picture after multiple encodingldeooding
— no frame-to-frame processing

— abllity to do special effects (eg., chroma-key) after
~ encoding

HDTV Studio Compressed
=——"1 Encoder = Studio storage

1Gb/sec 200 Mb/s
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Scalability Example

« For broadcast ications, encoder more complex to give good
picture quality but it is modular « can handile applle-t?om requiring
low encoder cost

I
|
| sophisticated :
| (™ Processing ]
!
l e - - - - - - - - -
: / r
HDTV _ Y----- 7 Al !
[ i Compressed
In . ,, ‘ o] Formatter . T—" Bit Stream
n- - - | | | 17Mb/sec
: Simpie motion g ________ - :
! estiastor, !
| qQuantizer, .. |
e o e o e e e - - e e wm Em o - ~
\ simpler encoder for
_ camcorder/business video
-  Simply related scanning parameters (to NTSC, PAL) make down coversion
easy
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Advisory Committee on Advanced Television (ATV) Service
Planning Subcommittee -Working Party 4
Alternative Media Technology and Broadcast Interface

Working Group on Graphic Reference Models
December 1991

Interim Report:

Objective: Develop a set of graphics illustrating criteria and techniques for
measurement of relationships between advanced broadcast television and other

communications media and channels.

Notes on the lliustrations:

Figure 1. A Standard Reference Model for Interoperability
This chart supports a recommendation for case by case measurement of

. Interoperability of advanced television system proposals in relationship to a ranked

list of all related alternative media and channels. Alternative media and channels
should be ranked in order of importance by weughted economic, social, factors along

practical timelines.

Three evaluation points for each media transformation or channel transmission are 1.

System complexity, 2.Cost of required hardware and software, and 3./mage and
audio quality .

Four reference layers are shown for analysis of the complexity of each alternative
media transformation. and channel transmission 1.Application, 2.
Picture,3.Compression, and 4.transmission.

Figure 2. Standard Transformations ‘
Three standard transformations for advanced television are shown: 1. ATV Image to

listed communications channels and related video media. 2. hierarchical relationships

between ATV and lower resolution television, computer, CD-ROM ( MPEG, etc.) and
video telephone. and 3.Image to Image transformation with equivalent or superior
resolution standard image formats.

Figure 3. A Data Flow Model
Macro-relationships and communications channels are shown for media production,

distribution, and consumption.

Figure 4. A timeline of deployment of interoperable media and channels and devices.

Figures 5., 6., 7. Bullet point explanations and definitions of the layered model! for
measurement of advanced television for interoperable complexity and costs.



Figures 8., 9., 10., 11. Show the layered relationships within two similar proposed

models.

~ Figure 12. lllustrates a proposed definition of interoperability.
Figure 13. lllustrates a proposed definition of extensibility.
Figures 14. and 15. lllustrate a proposed definition of scalability.

Figure 16. llustrates the role and benefits of a universal video header.

Contributors:

Virgil Conanan, HBO

Gary Demos, DemoGrafx

Richard Lau, Bellcore

Mike Liebhold, Apple Computer, Chair
Glenn Reitmeir, Sarnoff Labs

Robert Schunemann, DOD

Arpad Toth, Eastman Kodak

Tony Uyetendale, Capital Cities, ABC

S

12/91



‘Apple Computer, Inc. Media Architecture Research r

\ -

N
Standard Reference Model for Interoperability
~¢—— Film

~+— CATV

-«—— Direct Broadcast Satellite

HDTV *— » CD-ROM Metrics
-+— Vjdeo Telephone for Prioritization
Metrics for each . : :
Transformation |+ Educational Multimedia 1. Social Value
-«— Page Graphics
1. Cost 2. Economics
~— i .
2. Complexity Me.dlczinl.lma?ges o
Reference layers: -«— Scientific Visualization 3. Timeline
* Application -+——> Remote Sensing Images
* Picture FCC ACATS
* Compression -+— | ocal Packet Networks PS-WP/4
® Transmission -+— Wide Area Packet Nets Proposed
] _ ) o work plan
3. Quality ~+—" Wide Area Switched Circuits for fy'92
-+———> Wireless Local Area Nets a
FCC ACATS PS-WP/4 12/5/91 Mike Liebhold |

|



‘Apple Computer, Inc. Medla Architecture Research

14
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ITELY .

¢ 56-64 kbit — =" —= Picturephone e
3

*ISDN

® 1-2mbit — [ CD -ROM
*T1
*JPEG
*MPEG
*DVI ,

*CDI —— Analog TV S5l ' H ‘

*CDTV
® 2-10mbit _L —

*MPEG2
*Digital ver
Skycable DBS
+SkyPix DBS
*Ethernet
sToken Ring ——Computer
® 6mhz meesss———— ——-

*NTSC
*Super NTSC

¢ 7-8 mhz -
DAL Image
+SECAM to

® 20-150mbit messpm — Channel

*HDTV L, 11, 1], etc.
*DS3

. «FDDI —_ - Satellite Images
® 50-600mblt NN —- + Scientific Visualization

*SONET, ATM HRS - HDTV * Digital Cinema y

]

(. .
- Page Graphics
+ Medical Images

'

e Eney
Image to Image

Standard Transformations

erereeeeetee et re———————re—rere———_ Yo7ttt mengme e et erme e e

P e e et e

- FCC ACATS PS-WP/4 12/5/9N1 Mike Liebhold l
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‘Apple Computer, Inc.

| E—
Figure 3

Media Architecture Research

-

 (Camere, iy

Mass Storage

(Eel
\_ !

Copper,
Fiber
<— - —>

+ A Data-Flow Model

Media Data

Authoring Publishing

Information Services

Coppery
Fiber, »

Wireless » Two Way
/> Symetrical

7

Computer
Telephens

“/ Packets \\
4 Circuits \
Broadcast

Shopping , Transactio

Entertainment

Educsation, Lesrming
cademic, Scientifice, Medical
Professional, Business

\ '
OneWay  Broadcast
Downstream 4

I Wireless

Y

(&

VCR
ass Storage

Film, Paper

Other...

\

L J

FCC ACATS PS-WP/4

12/5/91

Mike Liebhold



‘APPI{B Computer, Inc. Media Architectyre Re”ar.ch' ’r

\ l
Timeline Deployment of Interoperable Functionality |
Functionality
A HDTV
Cable
VCR
Computer
DBS
TV CD-ROM
Cable Video Telephcne
VCR Scientific, Medical images
Computer Page Graphics
DBS Integrated Compound Media
TV CD-ROM
Cable Video Telephone
VCR
Computer
TV
1975 1985 1995 2000
o
Time. - | -
I _ __ ' =

FCC ACATS PS-WP/4 12/5/91 Mike Liebhold !



David

— Carnoff | \

Research Center
Compressed Digital Video

« Compressed digital television systems are very

different from analog systems

- they perform a more difficult job, so they are more
complex and have a different structure

- they are more like data communications than telev1s1on

(as we used to know it)

« The use of compression firmly decouples
transmission (data structures and bit streams) from

production and display standards (pixels)

« A layered model (analagous to the “OSI model” of
data communications) is a useful paradigm
- shows  the inherent construction of a CDV system
- identifies different’ levels where interoperability occurs

G ainbi4




Video Reference Sublayer Functions

Application: Broadcasting, videoconference, videophone,
education, medical imaging, animation ...

Picture : Raster parameters (CIF,QCIF,SIF, CCIR 601...)
encryption

Temporal: Filtering, subsampling, DPCM, motion compensation,
3-D subband

Spatial: Transform coding, DCT, subband, pyramid, subsampling

Richard Lau
Bellcore

9 ainbiy4



Video Reference Sublayer Functions (Cont'd)

~

Code : Variable length code, run-length code, arithmetic code
lossless coding |

Video packet : Frame structure for carrying video
information, error correction, handling priority

Transwitching format.
Packet switching: BISDN (ATM), FDDI, LAN, MAN
Circuiting switching: SONET, DS1, DS3, ISDN, SWIFT

Modulation : Depends on physical media, examples include
00K, PSK, FSK, QAM

Richard Lau
Bellcore

Z ainbi4



| David Samol§ Research Center

A Subsidiary of SRI Internationa
(

Digital Video Compression "OSI Layers"

Picture

Picture
Components

Codes

Packets

Bits 110100111011010101001011

Symbols | m

Glenn A. Reitmeler

g ainbi4



- Sarnoff

( ASARCH CENTER

Picture

Picture
Components

Codes

Packets

Bits

Symbols

Transcoding

~

...Low-Level Transcoding Means Low Cost...

110100111011010101001011

s

110100111011010101001011

i

Glenn A. Reitmeler
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Application

Picture

Compression

Transmission/
Switching/
Storage

Digital Video Reference Layers

Figure 10

Richard Lau
Bellcore

-
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- Application

Picture

Temporal

Spatial

Code

Video Packet

Transwitch Format

Modulation

rigure 11

Video
Compression

Transmission,
Switching,
Storage

:

Digital Video Reference Sublayers

Richard Lau
Bellcore



Inter-Operability:
The Ability of Devices To Work Together

S

Film Release
Film Cameras

Motion Picture Film Motion Plcture Q_ .
D Motion Picture Special Effects

Production
Computer

High Definition
Inter-Operable /lee Cameras
Movlng Picture .
ormat
Office Computer High Definition

Video Recorders

Q/

I

High Definition
High Definition Direct-View
Home Computer

O ‘ Pro]ectlon Display

|

FCC ACATS PS-WP/4

Gary Demos

21 ainbiy
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Extensibility:

The Ability of a Format to Advance With Technology

Extensible Moving Picture Format =@

T nev I )
HDTV 1 New HDTV 2 New HDTV 3
1991 1995 2000 2005 2010 2015 2020
? Year
The State of the Art Today
New Technical New Technical
Development Development

Higher Resolutions =—————ji-
Higher Frame Rates ===

Better Color and Contrast ——9

More Picture Control By Viewer =————ji

FCC ACATS PS-WP/4

Gary Demos

1R
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Scalability:
The ability to recieve different resolutions and/or frame
rates from a single moving picture format

Example: Multi-Resolution HDTV:

Moving Picture Data =

Moving
Picture
Source

Possible

Sources:
Broadcast
Satellite

Cable

Fiber

Computer Network
Computer Disk
Optical Disk

Video Tape

h ——— eovm——

e e ——

l ’ l
High Definition Medium

Television Definition
Television

Video
Y Y

High
ngllty Computer ]

Color Display
Print

|

|

FCC ACATS PS-WP/4

y
|
||

Gary Demos

Ly AP

!



Scalability: ' -

The ability to recieve different resolutions and/or frame
rates from a single moving picture format

Example: Kodak Photo-CD Hﬂ

—
Film I
Computer Video
| Qualit
or Player uanty

\ _
High Quality gugllty
Display Color

Print
(twice Video Quality)

oo

o]

(four times Video Quality)

ct amPBi

- FCC ACATS PS-WP/4

Gary Demos l



